1 Richard Lower, Tractatus de Corde, London, 1669. Since Walter Charleton replaced 1669 by 1668 in his copy (British Museum, C.1 13.6.7) the work was probably available in the early months of 1669, i.e. 1668 Old Style. Hence it was composed in 1668: see Term Catalogue, I, 10, 19 May 1669. In the quotation below, ante triennium indicates 1665. 'Nunc quod porro tradituri sumus, De ipsius transfusione ex hoc in aliud animal nescio ante triennium proxime elapsum, an cuiquam injecta sit aut perficiendi spes aut experiendi cogitatio . . . Itaque lubet mihi rem totam, ut gesta est, exponere, simulque ostendere, & qua ratiocinandi serie, a me primum excogitata atque suscepta, & quibus demum mediis & auxiliis ad effectum perducta sit. 'pp. 171-2.
The author would like to acknowledge the valuable assistance of A. J. Turner in the preparation of this article. Mr. Turner is currently engaged in a detailed study of the Aubrey manuscripts and Oxford intellectual life of the later seventeenth century.
' The injection experiment was attributed to Wren; see Robert Boyle, Usefulnesse ofExperimental Natural Philosophy, Oxford, 1663; Works, ed. T. Birch, 6 vols., 1772, vol. II, p. 88 . For the date 1656, see a letter from Wren to Petty, 1656 , in Parentalia, ed. C. Wren, London, 1750 228; also T. Clark's letter, Phil. Trans. R. Soc. Lond., no. 35, 18 May 1668, p. 678. 8 For a full discussion of the speculations about blood transfusion, see P. Scheel, Die Transfusion des Blutes, Copenhagen, 1802; H. Buess, 'Die Bluttransfusion', Ciba Zeitschrift, 1956, 79: idem, Die Historischen Grundlagen der Intravenosen Injektion. Ein Beitrage zur Medizingeschichte des 17 Jahrhunderts, Aarau, 1946. News, Notes and Queries experiment is Francis Potter, but his efforts are thought to have been a failure.' However, there is more evidence about Potter than has been generally recognized, particularly in the manuscript collections of John Aubrey, preserved in the Bodleian Library, Oxford. On the basis of this evidence, it will be suggested that Potter's interest in transfusion was more serious than hitherto believed, his experiments embracing man as well as animals. His techniques improved and may ultimately have been successful. Finally, the possibility of connexions between Potter and the later experimenters will be considered.
John Aubrey, the celebrated intelligencer and virtuoso was not satisfied with contemporary estimates of Potter, whom he regarded as a neglected inventive genius. Potter's work was publicized in Aubrey's correspondence and the inventor was the subject ofa prominent entry in the biographical notes which he was assembling for publication. However this material was only generally available through excerpts in Wood's Anthenae Oxonienses and more extensively in the Victorian edition of the BriefLives. Aubrey became one of the few close friends of the retiring Potter, paying visits to Kilmington from his home at Broad Chalke in Wiltshire. After a visit in 1649, he recorded: ' . . . he then told me his notion of curing diseases etc. by Transfusion of bloud out of one man into another, and that the hint came into his head reflecting on Ovid's story of Medea and Jason, and that this was a matter of ten years before that time.'9 Thus, Potter had originated the idea of transfusion in about 1639, probably ignorant of the similar speculation of Libavius. As indicated below, it is also possible that acceptance of circulation had played some part in stimulating belief in the effectiveness of transfusion.
Potter, assisted by his intimacy with mechanical innovations, was in an ideal position to advance beyond the speculations of earlier writers. His first apparatus was demonstrated to Aubrey in 1650, but without success.10 Aubrey felt that the use of a surgeon's lancet would improve results, but again there was very little success. Potter's letter giving an interesting account of his techniques is given in full below. Earlier estimates of Potter's work have tended to rely only on this evidence.
[Kilmanton, Dec. 7 16521
Worthy Sir. I am sorrie that I can as yet give you no better account of that experiment of which you desire to heare. I am as yet frustrated in ipso limine (but it is by my owne unexpertnes who never attempted any such thing upon any creature before) for I cannot although I have tried divers tines, strike the veine so, as to make him bleed in any considerable quantity.
I have prepared a little cleare transparent vessel (like unto a bladder), made of the craw of a pullet, and I have fastened an ivory pipe to one of the neckes of it, and I have put it into a veine which is most conspicuous about the lowest joint of the hinder legges, and yet I cannot procure above 2 or 3 drops of blood to come into the pipe or the bladder. I would have sent-this bladder and pipe in my letter unto you, but that I feare it might be an occasion that my letter might not come into your hands. this is the rude figure of it which I do here set down because I thinke it the most convenient for this purpose: a= the necke of the craw which goeth to the mouth b=the other necke which goeth from the craw to the gissar. Another pipe may be tied to this end and put into the veine of another living creature at the same time. d=a little crooked ivory pipe, fastened (as a clister pipe is) to a bladder. e= the capacity of the craw or bladder."1 News, Notes and Queries This letter gives adequate proof of the seriousness of Potter's practical interest in transfusion, his technique being the result of work between 1650 and 1652. The apparatus embodied the main essentials necessary for success. lack of results being due to choice of material, the pullet being readily available, but anatomically unsatisfactory. In the later successful experiments at Oxford and the Royal Society, birds were generally avoided, although in May 1665, Thomas Cox claimed to have performed a transfusion between two pigeons.
In spite of the limited success of this experiment, Aubrey regarded the letter as sufficiently significant to merit the attention of the Royal Society as evidence against the priority claims made by Lower. He also considered allowing the provincial medical practitioner, Richard Griffith, to publish the letter in his book against plebotomy.12 This is generally thought to have been the end of Potter's interest in transfusion. However, one further letter is concerned with the experiment. This indicates interesting sophistications in technique and has previously been overlooked. It is given in full below. Kilmington, Oct. 3 1653 Sir, I have returned your 3 little bookes, some of them defaced with marginall notes as you desired. I will within a fortnight if I can have time, send you those marginall Notes on Sr. Kenelme Digbies book1' or els the booke it selfe, which you may returne at your leysure. As for the bellowes for bloudletting they be no other then just such as those little bellowes for a watch,' which I showed you, only they must have two little flexible pipes made of the windpipes of some small animals, one of which must goe into the vayne of one arme which is to receive bloud, and the other into the veine of another arme from whence it is to be taken, and as they are filled with bloud, that is, as those bellowes are drawne open, your finger must be layd on one pipe that the bloud come not backe out of the veine, into which it should goe, and as those bellowes are crushed downe your finger must be laid on the other pipe, that bloud goe not backe into the veine whence it came. Those 2 soft flexible pipes must have two little quils of the same bignes fastned to ye ende of them, that they may enter in the veines. I rest, in hast remembring my humble service to you, and am, yours to be commanded.
Francis Potter"'
In the ten months since the well-known letter to Aubrey, Potter had graduated to better experimental material and introduced a number of improvements to his technique. Most importantly, he recognized that transfusion between the veins of the human arm offered much greater chances of success than slender veins of domesticated fowls. In place of the soft stomach, a bellows was introduced into the apparatus, giving the opportunity to apply pressure from this auxiliary 'heart'. Like Lower, Potter used quills for the insertion into the veins. News, Notes and Queries involved, his technique being remarkably similar to that evolved by Aveling in the later nineteenth century. Aveling used an indiarubber bulb as the auxiliary heart, while he replaced finger pressure for the control of blood flow by stop-cocks. '6 Unfortunately, the bulk of the correspondence between Potter and Aubrey has been lost. Nevertheless the few surviving letters and extracts in the BriefLives, indicate ample grounds for Aubrey's conviction that Potter deserved an important place among the pioneers of transfusion. As might be expected, one of the first to be consulted about transfusion was William Harvey. A note against Potter's earlier letter indicates Harvey's adverse opinion. 'Hanc designationem Dr. Harveus frivolam et impossibilem omnino esse asseruit: sed tamen quaere. Consult Dr. Glisson'. 17 The note was probably written by Aubrey. It would be interesting to know whether the advice to look into the matter and consult Glisson also came from Harvey. The evidence of another letter in which Potter was sending Harvey a piece of agate, indicates that there may have been various transactions between the two men.'8 Glisson would have been consulted, not only as the most distinguished disciple of Harvey, but also because of his current anatomical researches into the anatomy and physiology of the liver and its vascular system. For this he had devised new techniques of anatomical injection and had injected various substances into the vascular system to elucidate metabolic pathways.'9 Both Potter and Glisson were concerned to perfect pipes which could be inserted effectively into veins. One of Potter's letters notes two main desiderata as the improvement of 'Crooked pipes' and the more detailed knowledge of the course of the veins.20 Glisson contributed greatly to both goals, his book containing an illustration of the tapering fistula which he had designed for injection experiments.2'
Taking the injection experiments of Glisson and the transfusion techniques of Potter, it was only a short step to the intravenous injections of drugs by Wren and his associates at Oxford and the transfusion experiments of Lower. Glisson's Anatomia hepatis was extremely influential and may well have contributed to the idea of injecting fluids into the superficial veins. Glisson himself used substances having characteristic colours such as milk, or dyes. Similar techniques could be used for the ready introduction of crocus metallorum infusion or opium solution into the veins.
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